t^E*>'\^ n^T n M'^hfni M->]^nrn ^^''^'^T^uol vmji-, iv{ ^ % < i 



5 fiir thfii pfoductsots and their us-e^ in KiK^Jicitvs?. 

diivj<:kvirKk'.s rXp^^"'-^ ^^^^ ^JJi^'^^'ts t^^'O y6--02555. EP 4(^8520,1. CpG ss an 

Hj^f.or^alh\ u was 4?bscn'at lbs DNA ffsfCiioi^ of BCG c^Xikl cxt;n m ami^ 
1.0 tl^usfT Usnl^"t ^fadse^, ^x>ntht';ic ^4igv<nkcbo^kk-i. Ji^isvsd tto«$ BCG gone 

Mici-obial kiimujial. 36: ^,5 [1992}^ TSw cesilra^ ro^e <>rtlie CG mi^t^f m 

19«>?s. r>s:uuk.d analysis t^s^ ^hown aun ilk- CG susuf has ^ijitusii.;es ilsar axi? 
canssnosi ir hac^rsa^ DNA hut are rare in venehratsj DNA. 

20 EnfecJ50Ty k'^dsng coBst\|ueju]y to the s-tmiulation t^f the mimune ?;ystem, 

("Krkg, i.-? NaLun^ 374; 546 0^>95.tj asjtj ttvst the Cp<l mu^il" hJis to be 
^uu5-:eih> kite^.^ k h^ss b«?efj j^jstuUJea d$at th^j uhg^ f^hCMikl m ^ bcKamir 
|niirit>e gmrinc CG pyrim^dirie r^yrimkliRi:, ^hb. not. obispiory, 
25 Sn\^p?4K;f.K:c(.i? pfe^uT^..;mae grsns positive bjc^efw ih^^ paiba«?;nic rbr 

hujtsdiiv. .;au<.sng sn^d^^sve a^^e-ssM &uci^ pneumonw, bac^ete^^^j ?iTd meatRgjuj, 
snsl d53e{5^?s ai~ssxja(ed v,it.h coloftssalkm, such as «cut«; Otitis nicds.i Th? 

t^e l^lov\l p^xr.v usxJeri'.jc'd Gnnv^h of bavner*i rs;-thm2 rormi lis, ai^v^ol: :i 
3€ snhsbite^! by ^l>^ir rekrivd .1ry?^<.?s and hy ihe pr^jgrocync ^K'^hiry of j^lve^kir 

c3ef^ty,c: tends to ssuga^^nt sti^ccpubtlity a! t.he lusias snfecttC'S^. The ct-y^wiiH 



auK^HSuS due- io dve ssyRtJiesss M the iiwie'm N-ao:iyl nsynrsjoyl-Lvilanme 3?ii5da.^« 

In order for the oj^^anssm have a;5 efwcfn-^ sjmim^ie r^^sponse is«aiivst 

\5>peafs to occur l-x.twe<:;n cell ttie^.h;itc<i or hun^>raj himsuas rssp&as.t\^. a^d d^e:^^ are 

Lipo§»[ys^igCfi:u-id£ 5.0 pfu^cct liies^isdves tVoiii O^e effects of semra c<>snpkin«Jif 
wluch can lyse tjie baiter^a r^r i-e^ukr them acu^ssjbL' to phagtxyws such 

immime r£<;pfla'^^r, The T4nik'f>endcr:t Immuae respi-^si-ii; may Ik: forther divided iKtfs 

snti^s^nisc eriitop;-9, ability fo sctj^ct^e the cois^fl^iif^vnt pru-^r m vivo 

dcgradabifny af^i kii^bslky to jujjtu^ate MUC diui.s H Je(5et>.kH^s. "I LeJf he^p (Mond 

.iL Abjsu Rc?v li-nmusjol U\65S-\a), The Tv^x; 1 witkcte, us^like tlit^ 
polrs.a>;.chsrjd-£-5, r^m mitoiiemsj for B c^ys, ant^ ais conipriijtd of ih^ 
hpopv:5^^^<;ai.cb£)f kte.v {LFSj. T4?x-iep'*5i<lsni Type i;aEi noi stmmUue 

defect ixid rsnces, ^vherea^ Type I ansig^^sia cas. 

Type 2 xTujg-tni'i inauce w«tlxr ar5iib<.\1>- rt:;ipt.mi;e.s comi^'irfid m J- 
dep^rdent siscl^ as proteins. Protersis sj^; jo sa^vatL- Shells ssjm hiJu^.s 

J)>e .--ecR^tsc-B ot" ^^ntibody bj.^ bein^ pr^jcesv-sd bss? i-^eprids-s ajcxi prc^enktd on the 
^tjrfacc ihf h ctd\ m ihc o^ M^IC 11 cn.i^hsig rix' f^-cell to it^tcraot 

^ndiiarautiui Ho^^e^-r .^-^u k ic -iv I ,r I x t^i^, u v t v i^. wii - 



KM ti j i-'mj'Ji lun l^^klu P ^ ^-^-Mi *Ur iMo kn '^^miCLrdr 

utiticr 1^4x1 1, . so u-f >fi^ * ^^cpt.* , n ^ B l^J ms, ^l^ *o B%,el 

it\^vnue'i^ n^1sc^^^3Uut hp k-. ^rr,.d < i ^-ir ir, k i id U-n h ^nhn* \ 

i>vt ui* ] 1 ■^ii vi.\h r do s,i nv j ^ Ti if o > s n nl ■> 
1^' " ^ \. ik ui 10 .*^fv c j'xt. ol . -If t r 1 tH 'i.v.^'rti. i 2 ■ C i iNo » 

. ^ IV] ^ n< ^ K \ a T in*! ns-i trio i ^( B u) n 
.uf U ^ 1 I ^ tmI T.ii'vi .11 n i>t ^ u ' 01 Ui'^T, iip>^t tl t-vL u K ^ kk n]^ii? I* 

- V -^Lvh 1 Kk-- i-. J^k. 1 ^i,sO~. tk' V ^U ,U US, ' J 

n t iV'Ho V ! il At.M L,v "ipjvt i 0 k it.^i'.'^'- \ C ^ '^"^ At\« ^ !. Ins 
esH^Txs 4 ^ ^\ n\ PI ]4 n ISC 

m i:i ird 

t t-ve ^ it vi' c-v b n * Over K.rwu k t use ir ^biLit^-j .Oj-. t ^ 04 i < t a^t 



W<> #*3 34i8 FCF.*1»W»2 

The lices^sed poJysacdv&rjdc vaccmes lifted abnv^ have vl5ffc3:^at 

fev^;r ^Ploikift and Cam, Arch liswrn Med 155; :^9'3-99> The mi:nlf1gsx^<x;c^^3 C 
5 p•^^/1.^c■J3^^5 5.Ji^ w:^ sk^wn i.^ hisvs m efficacy of T'^'.? yiulvr cpsdcfmc 

cojidtslMiii Wals P. e-t al, Bu^ Worki Bea^th Orgaa. 74' 407-41 U. Ite 25^- 

Jo be teiaitivl i<j O^s; nsk sroiip tJu§ b heing sJutTmn^scii, sucb ss lbs ddtr^y, 
10 Hs^^^n dK^d ^,^<:'^uor' M' ^ ^ ^^ ) d ^e^<;. 4\ ajianTic ^^K 1 \v U v> f 

r5nrunv*s;^5>.c^l pricim^jma anil U'lns 'u-£dE,a ^ir^^ ili.^-iisv.'.'v ^vbscjs n^?t k^vc 
d£raat\qra«ed protection by ihe 23 v^ilefn v^tj^jnc. {t gi^ji^rally csccepted tl^ai tbc? 

^ere ^ccs^ted for license-; soJely upi-.x5i the insmuno^rs'nk sty of e.-ich c^wiXJEjent 
fxMy^iicck^rKlc^ f.Ed. Willjanj, c( ^1. Nex^- Y\ifk Acad^nsy ui Si:.kHK):i'i 1995 pp 241 ■ 
249). 

u\^|^inscr b\ .KidiUoi) nitht: imnnnr mwuUm *^S2l hi' 3^*2 2Ty and dQS2i WO 
%' j3?59, however, «o mcrease is^ asHibody re^pcuiss^^ ta Jbe pi.i]v?:ak--£-hhrsdi^<s Lri 
Rbe^us monkeys ctjald me^stsred. 

Thcead^nn \\u.tinc mH Vol UiU bav^s riXemly r«p.jned that 
25 Jmnmf]c>isurat3j85v^rj' CpG ollgsfr^uoleatscies depress rl>s |T^^h-ssc^b3:?de *.p>K-iOk; 
anfjbv-jdy r?.tppnn5s,' wheti tii^e -■^lig^csut k^jiids' Is i\(frtiub?<;d ^vi^h P-ssudosiTOsu^. 
;K'r-!^gisK>5,i iw3yi>scchande 

vS5jq>nsinj^ly. the prcseRE un'-:;;nors ha\ e found 5h;u it n p<-s%\b\c to adiyv^u^' 

30 ^3-nmijri.\sttnmLu^^rs Cp<5 s^^cb tortnakusoas provided in immu?5e 

rss|;KiR;^- produces significant sevxils: of IgG antikxlic? 
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ihif r^-^^>«3;c::^i-i«;L!6j .-sTUiR-cu L'n-o.ijnj*ait,'4 Ci njiKMteJ ,s earner 

proisisi sLi.h that n §^niH\i<?^ F-Hjlpcr 

\>r uk^ aix^iA' PKVjSt,^' u> u\n ub \\\\ ol lI'l 
TfC^cts^^o nuKli;x^at)ons ai*-- '^K^i.-i ^4■othKvte Ink^^^ca lbs hL\ pEoie-t^ n\ ^^^ijj 

X i'W^i ^ Jiihntt^iitt tr.e mK\A csusxlma, x>H .\su b- preset^ sn krgc qiidnutic^ 
Juf -T,^-^ ^\mfevs the pscte5J^ Fi^nhenriur.^ '\c>% pns^n: ^oRUstis ^ 
phOs|MOE^I jbolsiK huxkrii; corj,usb I^NA ^ec^cnc^J. i^eiLe: anJ 

c WiUfe bi-^tUsij; fn-tcEr.^ p3^■^^:a^ u:i S?rffpi>K<.V££ H^' foj'^^v'^ioc CpG ^.^-.^uejKe*. 

J \ci vmt\\ \lO{ , i \ \ roG FGn^ i rc^CG^r \GO-^TGn:i 

t^iv nxi-^ be utMv€d Tji ^h; ptevci'- t^^vemn-iji 

or iUC) ' RT A Tit ACG TTC CTG ACG 
OUx-ii i A TCr CCC 40C G'k5 ^XIC CA't 



nu^it,- h,i>,e^ .^i^rK Ar%a e< ts^^ na«.:d <i^n mn. Tiu:kotfde Kv,e d^^unu" 

Ibvi .^vi\d,rii5i;tk'u K su !?aibud.nx;j;it of the pre-<>e-H uiv^m^vn i> pcvsib'e 
IS oiniij^js di^tjb(.54\ ^^bpv^ns-c.^ fo f^i>ia^c'iar=ik-- ^u\h ffipuktu nis nt^v itxluik% 

;n^utY.e'cnc> , dsabe ci ^•^ttl^rji'-, nL^^hphsoi, ;V^n!s' -.bst^^^;?, hti^pjt^i I's^ni.^r 
<5K.- sacluJij t^^si^tiv jiciulv.^ i.*-Uh iVjU^i ^.s^r^tT, n-^lit^i-v >.o^>, pf;s<^s tr.- us 

IR prtjfc Sv^a .ippli^^duots. the CliG du^m ^ U sse-J ic ^u^it^sj-^r ib& rsr- pen e 



^. 1 1 u .ifL^t o r j.y U < p^il aL..oj\l *-g « •> tnt' prevctT it ^ e no ^, ta ot^^er 
ru K u\i t till, \ -^^^ \ J Jv>t UvT i<; .? »ictiu tJ-i 

aT\ ^ n piU <^i.vh nJ.- 1 J twl ii- 1 ^ ,,r.k-i nt .xip > 

^ <utriift.fif viuh J p ^pbo- plants d'.^t'- i^W p*(,ok 

nnx. *rx>r-i t <.t.^ ' <'o*->nKu* 5.1 ^ ipo-^ ^ h.,. *tncle'^ M n-^ 

S 1 .N^dx 1 dts v< ' fom'i iK- ' p<>'Kpi.d^piorN\ % tLFPO 
.^t ^np^y, ^ft, ^. J, akl s ■,^tv<v ^T}- GLV t. v taru r 

^wiip h^ I jlort. 1 1 ^ P,'i ai i C - a^i* s of t^o ^ 5v 

uu. 0 iH ^vd r - -x^ ^p.o t tVh . | M attr? i "^"2 ^^"^ %i6 b% 

kUvLv 4-1 m uu cptvH.-c* w x^spon^.. .^^'h-i il- . ci:--t ad .f^^ s^t.*^ euu 



^■a.v s , . sac \. an V ^we*y .next h\ LUnua^xl ^miJR-s mvul ir'i o-b<,^-i \ moix -t 

•'Niitvu^^a S -*n% nt'dvJ Vsv^u^ tn^- m FF If^fe S^v}^ cot.\cRienf\ ^uc-^ 
IS .-e:V.' t:\ s US 5 2> a^J WO ^ts:im 

mice 

cap^uk^' p-'l^'^d^^^-iJ:^--" lo^k ^ 11^ tvdxJT^^^ a^'Ho; ^>v>'iipicn-c * that rend -*r. 
(M' .i-' ^ o jgt. ' ^ CpO A.lun >.^r.^v\.ti|! inn:^iinj.'aE;ni, Si,run^ l?(f 



wo m'sa^sg 
Afaltriai^ ^Rd Method 



t nmpK ne* t 

i ( 

j ^ O^l 

1.0 

|J«rs.«rT5i.cs on mioled sera 

t^tibvi\ j| n^t;if^t'^ ^i\Kisr> w >,w -^s ux\ \ \->i x.^d\ -it-^ rbi,n*<i 



Bitfit Cpori; ur^t). s | Buff i 



Ol 2 ^ 



"v'Snjm 1r es-^^rve p^iti^le^i ;d,psi^lir fx^h^JicchafjJe envied dncrrh- m 

m 

and iitkl the rsauR- fot f-fj-.-irv [x; 14 a-r prej^-aied m Jiguse I The te^^K^j5,*.fi 
mjce ix>mta^lv oiily ptxsduce l^M ;iS<iiftst pnciim^xotx'as |x^h'sa£c^ias-i<ies, Th.e peak 

2C) 

Ailditiona^ isxtivid«Al aisalysu wefc carrb,! c^tu detffrmsn^ ths.- varisncs; arji^ th>^- 

w*s Sbta^^stsciiUy) ^sgrsitkand> ir&i't^ased i^^efi «4juvamat With CpG ifos- Tvftc 
19, GMC 0 S ;o-mpa.rcd 3 " uji-ral p =^-0 tor 1 >-pe 14. CMC' M DampssTd 
23 ?o 3 -t H-J-'ml, p-~ .001 I TtiiP -v^a^ ^ib'i ?t\k' foj- ^ '50 dnd L^'^O .kt^^-i ^Ahrn 

rtisasureijl agasiiiji type ^4 Jjj addstson re■^|x*s^^~e^ \v?;fe sigrat1u.anth- jj-scrsab^'d ^^-^ 

The liighcst s^spos^se \v:l^ induced \v'ten d^e vaccine was a^juvarstcd wiUi Cp(j 
30 aloss.. 
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I H<?»Hi8*r'<<rca{ F5?^P1> totiju^atoi^ m tht? infant a adcl 



^trsuus iX'Snj.uy 4 pneu; Hvoc^a. rv^ t^e protean a-^nixs^-^i::. ni haroan 

inL'^^t^ '^m'Jlht L r.>'^ ^ban inict. Fb-xt a. f^'B<l'^i- ^.lA^ t^T 

III xi^l •^h O'^ dl> X •-[ Uft 



Mi««rjsfAls iitrifl Methods 



mm 



i>c*t u I each FS^ 



Group ' \ .ucifH- l,oE 


Adjtn'^ajit Dfti^e (jS:^ each FS) 




Mfr>4 a 5 




A1P04 2 5 




Aa^04 0 1 




Al W 0 5 


] ^ 'i-l. 


AIP04 1 25 






! :i Dsi'i.uou 


C|^l UiS 


1 f <si'i'-;!';> 




1 J : ^'^;p^■.•;^l:^ 





i 


Ctmcmtritiio ^ Btiffer 
SI jig/mJ ^ 




205 iNaLl^ ^} 2M pli !> ? 


r>:i, PIT 1 n w- ii: r 


186 










Coc^jUf aie PB2.> 5 D23PDJ2 1 2 










100 


N'sCi mmU pH 
6,1 


rm^ROvilesK PD14 


Ln4PDD202 


100 


Nad BO^nM 
6,1 






100 


6.1 


m\'^5u>x\dc5it PD23 


D23PDD2I2 


96 


NsCi ISOmM pH 
6,1 


mc'sioviiieitt LPD6B 


E6BL040P 


50 


NaCI !50mM |jH 
6,1 


imuDOvsknt LPD i4 


.E14FL6&P 




NaCl ISOuiM pll 




E19FL033P 




tS i 




E23FUU> 




S .n 1-^-nl^J pH 

6,^ 


leiravi^knl LPD sESPLOO? 




N^Ci 150mM pH 
6A 


Cp^> : Hj^o 1 , WDlCfOi 




n ► 


AEP04 97DCK.i45 


5040 


NaCI 150iTtMpH 
6,1 



if CpG 5u-cded. d^e i^as;otvjctei.!ikl? ss added to tiie tion adsc?rb£d tetreiv^knL l^e 

1,0 

ddueiit^ pmpar^d m NaCl 15') mM 

20 II CfG ]j noeddd, the ulii!.sniscki>r]d<; ^ adtfed tu the sdscss-fced tsravaknt. n>e 
ispsonicity (s ciii^urcd by additions of X?X1 IfOi} mM iird if adiii,Ss>m ar^f 

t^^t; L^n^iutatjon^ a-t; psrpafed ia mm picsabM giMs vials. 

25 

kfanf raus w^n- randomised ro dsffoea^ mothe tsiJ were 7 c^ays oU ^vk^i §Vk;> 
rets-ivfid the^ fsrst iirirnuRLiiaa^-^?j. ttey received subiequi^nt laisilunisXiJsofss 14 ^^jid 2S 
30 dAvs ^aier Bleifds were parffinn^d oa iiav 42 U 4 da:. ? po^? II h atxl $6 d*^y>5 poss' 
IHV All vsrones wer^i mj&ctcd -,.v\, ^iml iKcrc: were h'J i\ir<; pe? v^'^rcim^ ej^p 
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Flu C 1 ISA. ^. N 'Kr-'amv.. ^ t it >.,tv" r l r 'G . I'^g ^h: t co dc'HK<^ trOT t'lr 

'siruie. L j\M -i-fx- ^i.'^irKr vv^^^tk^ ouUe-ntKR n.i^ pUt,, 

p'curKX d-d v'^Ivl'^ ^ p^tf^.rt v \ ir pntus i c^ha. dt"- 

I 11(1 V tO^ < t1. V ik*t^ JlPS Ti T"HV I ^v^0^t^^ ^ mi^lk ITiS 

FsEure 3 ik)W£ (iie geojfti^tfik: rik^ars IgG coi^cemratwas eUcitiXl sgamsi ^«ro-lyps 6B 
30 NfcTvJt^ "OS I'-i^ .tnd 23^ I *ux ^^ 1-^ad ^ ptml ar'^ ^-t*^ vr^^ t^-^v, *o ^Ix jdjd^ arts 



wiii ffic-a&uied by o|>sos^o|>iisgocyto£]^; Ihs o|>sorik aciivs^y re^ativt; the 
Ci>ivx\-dtm>.yt\ «>f JgG |!nc an e-^runafk; oC the msicdoa^d acdvirs' rhi- smisef^i 

afKproxiniij^cly tji€ Cfipacsty to ofiwsuse prtem4K.uvxi, Thus CpG asd,s I?? 

* AIP04 {Compared f$ii s^Jjuvifit^ significantly s:nc?-e:a«c-i ihe *.cr4X:o^ver3k^n 
rais, Rsametrio mean <:t-^i>cfcfttrf!tti<.M5, opsaiisi- ^tcrH-sn' i^nd Emmumjlogkal 

1:5 itt^m-^ry ?o Lnrnvak-ft^ PS-PD. 

• llisi (I ! jifc^ dij.st 5^. ?.i^£Ti5fk;3ni' v SiXve kunnujOESsiic dian 03 ug ^iase for 
^;e?oiyres 6B. asd 23^ PS-Pl> tonjugate-s on AO^M, 

20 

r'?F v<licn COnjugLKc vsccsnt; s.s sdjuvsmk-d with CpG oo-mf.*rod AIB')4 
25 opsoi^'ipn.sj::i>c'V'tK Jkres. 
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Tdbit 1 Rxluiw (srsonk ^von.afu-M^>r ^ (gG m,uireo lot V lur 
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t \a iple ^ Fffttt i fsC jt || n miAtk>n m th* imm i logcnicK^ of i 1-^ akjt { 
P! eui»fxiH<.^t PB osojugattv n the mi&m rat n atlei 

ire it Eh> t 3 n-. It) U'Ti^s kNt k.vn5.-^uc <k \m\rt^ 



Material a«4 .^tethods 

5 

Table 2 ChCk-e of p^i-5e5jrjieck}ci:j^ PS^PD j^it>i 





11 i 


5 




?!■ 
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()]^» 









M) 

1\> eKaiidts? ?J:^' fftsoL of dittet«at fed\<uxe<j[ aclju\art?. ilv d^>$.^^e ot C0GjXL\sk' Wd^ 
iKkl ctmstsm at 0 I of &dcb fvih-scjochanJe .un^ Jk* .kIiu^se^s-v \m}4, 

^) s;-irHn<iUtn\$ ^^ot te>tLj, tsic^uan-^g rs.,^ Jusv^^m st These ds^ hskJ 

15 niurierk";5l[y is Isble 3 ror reference, 

Pr«ijaratioi3 of tiiUiejit:* 

Two tlt^uenls '^'^k* prepared m 150 mM/g|i§m->i-v 

m 

ocsiLentr.«c-d. ad5v-j?t>ed PS-PD nioisova^esisi. were mLxed aL dse r^ght 
mm. Ihft ctntip^eiiiesu cf was KldeiJ. Wfei;a j^ee<^«^l, €pG iCpG adsorbed 

The fikven PS~PD CQnjug-«es ^ere n-j-^ciJ aty diljted At she r-^ti ) ifi N.^O 
35 i^il^Oflxsl) or iii CpG adsorbiid oes AlfOe)3 
- 1? " 



l^l>le 3 Vmi^T IM t, iif 'XJ^iVM lo -.j.Ut!orv le^iul wife il-¥ttet 
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. A.K.U 




!: i Horn 
















i 1 




1 ' 1 . 


,4 
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< .'-> ^ 






1 u 

i 1 
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1^ 








r-pC4< -ids Inw 


s If 


i 




51 


..ij:<^^<;\-.,i4vF 



m 

U*Mi f i vs^..^. ' id Ku-jd o< Ju ^isai i|h.^ri ^-J Vi,e'e " <ld>i old vvliea 

■^SN 2-^ 0.1^ s r A hij^-cd fVl1^ )?u^t" mi^ d (\ . 0 ■ p 11!), All m.ci^\^ 

wets Mjsiied s,c,, aii-r*r were !0 rats per vacv-u-5£ group. 

15 

ILISA 

Tlie Eli'SA w;^s pfcrajrrnsd (o siii described exiimpk 2. 

ir-n 4^ K\-iu^ vst'ij addM I'te mkrofstre o ^r-,ise mixipg .uv tls ^ 
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wo m'-a34Sf Fcrr .^;Fm««3: 
5 pku iMis,. d.nej jmmJU^-it^ t u I ai^ \ aim p*> umvv ITS ^''■uti^ii I) 

1.0 

Ot IKt>>^v;u ^^?nr6.<rts. ^.^t^c^t tn '-c-pi tw^ ridb^ d n 1\ 



. 19 - 



wo Ma3« 

TABLE 4 



Op^^risc lite l~5.n HI Icmmns^O tiosi of hdatsf Ris??- wuh H -Voileot PS- 
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